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FIFTH SEMESTER

CIVIL ENGINEERING

SESSION 2020-21

S.No sgt(;{;gect Subject Periods Evaluation Scheme Serire]:(sjter Total | Credit
L |[T|P|CT|TA| Total |PS| TE PE
1 KCE 501 | Geotechnical Engineering 3 |1/0] 30| 20 50 100 150 4
2 KCE 502 | Structural Analysis 3 |1/0] 30| 20 50 100 150 4
Quantity Estimation and
3 KCE 503 | Construction Management 3 |1]0]30]| 20 50 100 150 4
4 Departmental Elective-I 3 10]0]30] 20 50 100 150 3
KCE 051 | Concrete Technology
KCE 052 | Modern Construction Materials
KCE 053 | Open Channel Flow
KCE 054 | Engineering Geology
5 Departmental Elective-II 3 |0]0] 30| 20 50 100 150 3
KCE-055 | Engineering Hydrology
Sensor and Instrumentation
Technologies for Civil Engineering
KCE-056 | Applications
KCE-057 | Air and Noise Pollution Control
KCE-058 | GIS and Advance Remote Sensing
6 | KCE-551 | CAD Lab 0 |0]2 25 25 50 1
7 | KCE-552 | Geotechnical Engineering Lab 0 |02 25 25 50 1
Quantity Estimation and
8 KCE-553 | Management Lab 0 |02 25 25 50 1
Mini Project or Internship
9 KCE-554 | Assessment* 0 |02 50 50 1
Constitution of India/Essence of
10 Indian Traditional Knowledge 2 |00
MOOC:s (Essential for Hons.
11 Degree)
Total 17 | 3|8 950 22

* The Mini Project or Internship (4 weeks) conducted during semester break after IV semester

and will be assessed during V semester.

NOTE:

1. Regular classroom interaction with industry experts is to be ensured in all theory courses

(minimum two expert talks from relevant Industry).

2. Working on experiments using virtual labs is to be ensured in lab courses.
3. Student’s visit to Industry/Industry Expert’s project site must be arranged as & when
possible.




SIXTH SEMESTER

CIVIL ENGINEERING

SESSION 2020-21

S.No S(u:k;j;:t Subject Periods Evaluation Scheme Serir;gter Total | Credit
L |[T|P|CT|TA | Total | PS| TE | PE
1 | KCE601 Design of Concrete Structures 3 1/0]30] 20 50 100 150 4
2 KCE 602 Transportation Engineering 3 1101|3020 50 100 150 4
3 KCE 603 Environmental Engineering 3 1]10]30] 20 50 100 150 4
4 Departmental Elective-III 3 00|30 20 50 100 150 3
KCE 061 | Advance Structural Analysis
KCE 062 River Engineering
Repair and Rehabilitation of
KCE 063 Structures
KCE 064 Foundation Engineering
5 Open Elective-I 3 0|0 30| 20 50 100 150 3
6 KCE 651 Transportation Engineering Lab 0 0] 2 25 25| 50 1
7 KCE 652 Environmental Engineering Lab 0 0] 2 25 25 | 50 1
8 | KCE 653 Structural Detailing Lab 0 02 25 25 | 50 1
Essence of Indian Traditional
9 | NC* Knowledge/Constitution of India 2 0|0]| 15| 10 25 50
MOOC:s (Essential for Hons.
10 Degree)
Total 17 | 3|6 900 21
NOTE:

1. Regular classroom interaction with industry experts is to be ensured in all theory courses

(minimum two expert talks from relevant Industry).
2. Working on experiments using virtual labs is to be ensured in lab courses.

3. Student’s visit to Industry/Industry Expert’s project site must be arranged as & when

possible.




KCE 501 GEOTECHNICAL ENGINEERING (L-T-P 3-1-0) Credit -4

Course Outcomes: After completion of the course student will be able to:

CO-1 Classify the soil and determine its Index properties.

CO-2 Evaluate permeability and seepage properties of soil.

CO-3 Interpret the compaction and consolidation characteristics & effective stress concept of
soil.

CO-4 Determine the vertical and shear stress under different loading conditions and explain the
phenomenon of soil liquefaction.

CO-5 Interpret the earth pressure and related slope failures.

Unit 1

Origin and classification: Preview of Geotechnical field problems in Civil Engineering, Soil
formation, transport and deposit, Soil composition, Basic definitions, Weight volume
relationships, Clay minerals, Soil structure, Index properties, sensitivity and thixotropy,

Particle size analysis, Unified and Indian standard soil classification system. [8]

Unit 2

Soil Hydraulics: Stress conditions in soil- total, effective and neutral stresses and relationships.
Permeability - Darcy's Law, hydraulic conductivity, equivalent hydraulic conductivity in
stratified soil.

Seepage, flow nets, seepage calculation from a flow net, flow nets in anisotropic soils, seepage
through earth dam, capillarity, critical hydraulic gradient and quick sand condition, uplift
pressure, piping. [8]

Unit 3

Soil compaction, water content - dry unit weight relationships. Factors controlling compaction.
Field compaction equipment; field compaction control; Proctor needle method.

Consolidation: Primary and secondary consolidation, Terzaghi's one dimensional theory of
consolidation, Consolidation test, Normal and Over Consolidated soils, Over Consolidation
Ratio, determination of coefficient of consolidation. [8]

Unit 4

Stress Distribution in soil: Elastic constants of soils and their determination, Boussinesq equation
for vertical stress, The Westergaard equation, Stress distribution under loaded areas, Concept of
pressure bulb, contact pressure.

Shear Strength: Mohr-Coulomb failure criterion, shear strength parameters and determination;
direct and tri-axial shear test; unconfined compression test; pore pressure, Skempton's pore
pressure coefficients, and Soil liquefaction. [8]



Unit5

Earth pressure: Classical theories, Coulomb and Rankine's approaches for frictional and c-¢
soils, inclined backfill, Graphical methods of earth pressure determination.
Stability of slopes - finite and infinite slopes, types of slope failure, Culmann’s method &

Method of slices, Stability number & chart, Bishop’s method. [8]
Text & References Books

1. V.N.S. Murthy — Soil Mechanics and Foundation Engineering (Fifth Edition)

K.R. Arora — Soil Mechanics and Foundation Engineering

Narasinga Rao, B.N.D, “Soil Mechanics & Foundation Engineering”, John Wiley &Sons,

Wiley India Pvt. Ltd., Daryaganj, New Delhi — 110 002.

Alam Singh — Modern Geotechnical Engineering

Brij Mohan Das — Geotechnical Engineering , CENGAGE Learning

I.H. Khan — Text Book of Geotechnical Engineering

C. Venkataramaiah — Geotechnical Engineering

Gopal Ranjan and A.S.R. Rao — Basic and Applied Soil Mechanics

G.V. Rao & G.V.S.S. Raju — Engineering with Geosynthetics

10 P. Purushottam Raj- Soil Mechanics and Foundation Engineering, Pearson Education in
South Asia, New Delhi.

11. Shenbaga R Kaniraj- Design Aids in Soil Mechanics and Foundation Engineering

12. Gulati, S.K., “Geotechnical Engineering” McGraw Hill Education (India), Pvt. Ltd., Noida.
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KCES502 STRUCTURAL ANALYSIS (L-T-P 3-1-0) Credit-4

Course OQutcomes:

After completion of the course student will be able to:




CO-1 Explain type of structures and method for their analysis.

CO-2 Analyze different types of trusses for member forces.

CO-3 Compute slope and deflection in determinate structures using different methods.
CO-4 Apply the concept of influence lines and moving loads to compute bending moment
and shear force at different sections.

CO-5 Analyze determinate arches for different loading conditions.

Unit 1

Classification of Structures, Types of structural frameworks and Load transfer Mechanisms,
stress resultants, degrees of freedom, Static and Kinematic Indeterminacy for beams, trusses
and building frames. Analysis of cables with concentrated and continuous loadings, Effect of
Temperature upon length of cable. [8]

Unit 2

Classification of Pin jointed determinate trusses, Analysis of determinate plane trusses
(compound and complex). Method of Substitution, Method of tension coefficient for analysis
of plane trusses. [8]

Unit 3

Strain Energy of deformable systems, Maxwell’s reciprocal & Betti’s theorem, Castigliano’s
theorems, Calculations of deflections: Strain Energy Method and unit load method for
statically determinate beams, frames and trusses. Deflection of determinate beams by
Conjugate beam method. [8]

Unit 4

Rolling loads and influence line diagrams for determinate beams and trusses, Absolute
maximum bending moment and shear force. Muller-Breslau’s principal & its applications for
determinate structures. [8]

Unit 5

Arches, Types of Arches, Analysis of three hinged parabolic and circular Arches. Linear
arch, Eddy’s theorem, spandrel braced arch, moving load & influence lines for three hinged
parabolic arch. [8]

References

1. Hibbler, “Structural Analysis”, Pearson Education

2. Mau, “Introduction to Structural Analysis” CRC Press Taylor & Francis Group.

3. Ghali, “ Structural Analysis: A Unified Classical and Matrix Approach” 5/e, CRC
Press Taylor & Francis Group.

4. T S Thandavmorthy, “Analysis of Structures”, Oxford University Press 5.Wilbur and
Norris, “Elementary Structural Analysis”, Tata McGraw Hill.

5. Temoshenko & Young “Theory of Structure” Tata Mc Grew Hill.

6. Reddy, CS, “Basic Structural Analysis”, Tata McGraw Hill.

7. Jain, OP and Jain, BK, “Theory & Analysis of Structures ”. Vol.I & II Nem Chand.
8. Vazirani & Ratwani et al , “Analysis of Structures”, Khanna Publishers



9. Coates, RC, Coutie, M.G. & Kong, F K., “Structural Analysis”, English Language
Book Society & Nelson, 1980.

10. SP Gupta & Gupta “Theory of Structure Vol.1 & 2” TMH

11. DS Prakash Rao “Structural Analysis: A Unified Approach” Universities Press.

12. S Ramamurtham “Theory of Structure” Dhanpat Rai.

13. Devdas Menon “Advanced Structural Analysis” Narosa

14. Wang, CK, “Intermediate Structural Analysis”, Tata Mc-Graw Hill.

15. Hsieh, “Elementary Theory of Structures™ 4/e, Pearson Education, Noida.

16. Mckenzie, “Examples in Structural Analysis” 2/e, CRC Press Taylor & Francis Group.
17. Bibek Kumar Mukherjee, “Theory and Analysis of Structures” Satya Prakashan, New
Delhi.

18. Jacques Heyman, “Structural Analysis” Cambridge University Press.



KCE 503 QUANTITY ESTIMATION AND CONSTRUCTION MANAGEMENT
(L-T-P 3-1-0) Credit — 4

Course Qutcomes:

After completion of the course student will be able to:

CO-1 Understand the importance of units of measurement and preliminary estimate for administrative approval of
projects.

CO-2 Understand the contracts and tender documents in construction projects.

CO-3 Analyze and assess the quantity of materials required for civil engineering works as per specifications.

CO 4 Evaluate and estimate the cost of expenditure and prepare a detailed rate analysis report.
CO-5 Analyze and choose cost effective approach for civil engineering projects.

Unit 1

Quantity Estimation for Buildings Measurement units for various building materials,
Centreline method, Long and short wall method of estimates, Types of estimates, PWD schedule
of rate. [8]

Unit 2

Rate Analysis, Specification and Tenders Analysis of rates knowing cost of material, labour,
equipment, overheads, profit, taxes etc, Specifications — Preparation of detailed and general
specifications, Legal aspects of contracts, laws related to contracts, land acquisition, labour
safety and welfare. Different types of contracts, their relative advantages and disadvantages.
Elements of tender preparation, process of tendering, pre-qualification of contracts, Evaluation of
tenders, contract negotiation and award of work, monitoring of contract extra items. [8]

Unit 3

Elements of Management & Network Techniques Project cycle, Organization, planning,
scheduling, monitoring, updating and management system in construction, Bar charts, milestone
charts, work break down structure and preparation of networks. Network Techniques like PERT
& CPM in construction management. Project monitoring and resource allocation through
network techniques. [8]

Unit 4

Equipment Management Productivity, operational cost, owning and hiring cost and the work
motion study. Simulation techniques for resource scheduling. Construction Equipment for earth
moving, earth compaction, Hauling Equipment, Hoisting Equipment, Conveying Equipment,
Concrete Production Equipment, Tunnelling Equipment [8]

Unit 5
Project Cost Management Budgeting, Cost planning, Direct Cost, Indirect cost, Total Cost
Curve, Cost Slope. Time value of money, Present economy studies, Equivalence concept,



financing of projects, economic comparison, present worthmethod Equivalent annual cost
method, discounted cash flow method, Depreciation and its type, depletion, Arbitration, and
break even cost analysis. [8]

References:

1.Dutta, B.N., “Estimating and Costing in Civil Engineering”, UBS Publishers &
Distributors Pvt. Ltd., 2003

2.Srinath, L.S., “PERT and CPM Principals and applications” Affiliated East-West Press Pvt.
Ltd., New Delhi.

3.Patil, B.S., “Civil Engineering Contracts and Estimates” University Press India, Pvt. Ltd.
Hyderabad —500 004

4.Construction Management by Ojha

5.Srivastava, U.K., “Construction Planning and Management”, Galgotia Publications Pvt. Ltd.,
New Delhi.

6.Construction Technology by Sarkar, Oxford

7.Delhi Schedule of Rates (latest version)



KCE-551 CAD LAB (L-T-P 0-0-2) Credit- 1

1. Working on latest version of geotechnical engineering software (Open
source/commercial software)

2. Working on latest version of surveying software (Open source/commercial software)
NOTE:-

For open source software the following link of FOSSEE may be used apart from other
available resources:

https://fossee.in

FOSSEE: (Free/Libre and Open Source Software for Education), National mission on
education through ICT, MHRD, Govt. of India.

KCE-552 GEOTECHNICAL ENGINEERING LAB (L-T-P 0-0-2) Credit- 1

PART -A (To be performed in lab)

1. Determination of water content of a given moist soil sample by (i) oven drying method, (ii)
pycnometer method.

2. Determination of specific gravity of a given soil sample by (i) density bottle, (ii) pycnometer
method.

3. Determination of in situ dry density of soil mass by (i) core-cutter method, (ii) sand
replacement method.

4. Determination of relative density of a given soil sample.

5. Determination of complete grain size distribution of a given soil sample by sieve analysis and
sedimentation (hydrometer) analysis.

6. Determination of consistency limits (liquid, plastic and shrinkage limits) of the soil sample
used in experiment no. 5 (grain-size analysis).

7. Determination of shear strength of soil by Direct shear test.

8. Determination of compaction characteristics (OMC & MDD) of a given soil sample.

9. Determination of permeability of a remoulded soil sample by constant head &/or falling head
method.

10. Determination of consolidation characteristics of a remoulded soil sample by an odometer
test.

11. Determination of shear strength characteristics of a given soil sample by U/U test from
Triaxial Compression Machine.

12. Retrieving soil samples and conducting SPT tests by advancing boreholes through hand-held
auger.

Note: Any 8 experiments are to be performed from the list of experiments.



PART B
It is mandatory to perform experiments using virtual lab where ever applicable.
References:

1. Bowles, Joseph E., “Engineering Properties of Soil and Their Measurement” Fourth Edition,
Indian Edition, McGraw Hill Education (India) Pvt. Ltd, New Delhi-110032.

KCE - 553: QUANTITY ESTIMATION AND MANAGEMENT LAB
(L-T-P 0-0-2) Credit- 1

1. Study of DSR, CPWD specifications and NBC.
2. Estimation of quantities for any one of the following: Building/ Septic tank/Water supply
pipe line/road/bridge.
3. Preparation of Bill of Quantities (BOQ) for above project.
4. Practice on open source project management software / MS Project/Primavera software for
same problem.
5. Study of any full set of tender documents (Institute shall provide the set from ongoing/
completed tenders).
NOTE:-
1. Suitable software must be used to complete above exercises in 8-10 hours.
2. For open source software the following link of FOSSEE may be used apart from other
available resources:
https://fossee.in

References:

1. FOSSEE: (Free/Libre and Open Source Software for Education), National mission on
education through ICT, MHRD, Govt. of India

2. Dutta, B.N., “Estimating and Costing in Civil Engineering”, UBS Publishers &
Distributors Pvt. Ltd., 2003

3. Srinath, L.S., “PERT and CPM Principals and applications” Affiliated East-West Press Pvt.
Ltd., New Delhi.

4. Patil, B.S., “Civil Engineering Contracts and Estimates” University Press India, Pvt. Ltd.
Hyderabad —500 004

5. Construction Management by Ojha

6. Srivastava, U.K., “Construction Planning and Management”, Galgotia Publications Pvt. Ltd.,
New Delhi.

7. Construction Technology by Sarkar, Oxford



8. SV Deodhar and SC Sharma, "Construction engineering and Management", Khanna
Publishing House.
9. Delhi Schedule of Rates (latest version)

KCE 051 CONCRETE TECHNOLOGY (L-T-P 3-0-0) Credit—3

Course Qutcomes:

After completion of the course student will be able to:

CO-1 Understand the properties of constituent material of concrete.

CO-2 Apply admixtures to enhance the properties of concrete.

CO-3 Evaluate the strength and durability parameters of concrete.

CO-4 Design the concrete mix for various strengths using difference methods.
CO-5 Use advanced concrete types in construction industry.

Unit1

Cement : types and cement chemistry. Aggregates: mineralogy, properties, test and standards.
Quality of water for use in concrete. [8]
Unit 2

Introduction & study of accelerators, retarders, water reducers, air entrainers, water proofers,
super plasticizers. Study of supplementary cementing materials like fly ash, silica fume , ground
granulated blast furnace slag, metakaoline and pozzolana; their production, properties and effect
on concrete properties . [8]

Unit 3

Concert production: batching, mixing and transportation of concrete. Workability test: slump
test, compacting factor test and Vee Bee test. Segregation, bleeding and Laitance in concrete,
curing of concrete and its methods. Determination of compressive and flexural strength as per
BIS. Mechanical properties of concrete: elastic modules, poisson’s ratio, creep, shrinkage and

durability of concrete. [8]

Unit 4

Principle of mix proportioning, properties related to mix design, Mix design method (IS method
and ACI method). Mix design of concrete, Rheology, mix design examples [8]

Unit 5

Study and uses of high strength concrete, self-compacting concrete, fibre reinforced concrete,
ferro cement, ready Mix Concrete, recycled aggregate concrete and status in India. [8]



References

1. Neville, A.M. and Brooks, J.J.," CONCRETE TECHNOLOGY", ELBS .1990.

2. Shetty, M.S, "Concrete Technology, Theory and Practice”, S. Chand and Company Ltd,
New Delhi, 2008.

3. Gambhir, M.L, "Concrete Technology", Tata McGraw Hill Publishing Company Ltd,
New Delhi, 2004.

4. Santhakumar, A.R; "Concrete Technology" , Oxford University Press, New Delhi, 2007.

5. Gupta B.L., Amit Gupta, "Concrete Technology"”, Jain Book Agency, 2010.

6. Newman, K., "CONCRETE SYSTEMS in COMPOSITE MATERIALS".EDT BY L.
Holliday. Elsevier Publishing Company. 1966.

7. Popovics. S., "FUNDAMENTALS OF PORTLAND CEMENT CONCRETE: A
Quantitative Approach VOL 1 FRESH CONCRETE" JOHN WILEY & SONS.1982.

8. P.K. Mehta and Paulo J.M. Monteiro, "Concrete: microstructure, properties and
materials"”, The Mc GrawHill Companies.

9. Jayant D. Bapat (2013),Mineral admixtures in cement and concrete, Taylor and Francis
group.

10. Concrete mix proportioning as per IS 10262:2009 — Comparison with IS 10262:1982 and
ACI 211.1-91 M.C. Nataraja and Lelin Das

11.1S10262-1982 Recommended Guidelines for Concrete Mix Design, Bureau of Indian
Standards, New Delhi, 1998.

12. 1S456-2000 Plain and Reinforced Concrete- Code of Practice, Bureau of Indian
Standards, New Delhi, 2000.



KCE 052 MODERN CONSTRUCTION MATERIALS (L-T-P 3-0-0) Credit -3

Course Outcomes:

After completion of the course student will be able to:

CO-1 Understand the use of modern construction materials.

CO-2 Use geosynthetics and bituminous materials in constructions.

CO-3 Apply knowledge of modern materials in production of variety of concrete.

CO-4 Apply knowledge of composites and chemicals in production of modern concrete.
CO-5 Use modern water proofing and insulating materials in constructions.

Unit 1
Introduction, properties and uses of modern building materials: fly ash bricks, soil — cement
blocks, calcium silicate bricks, red mud jute fibre polymer composite (RFPC) , glass reinforced

gypsum. [8]

Unit 2

Introduction , properties and use of: geosynthetics, bituminous material, fire resistant materials
(chemicals ,paints ,tiles ,bricks, glass),metals, light - weight concrete, mass concrete, waste
material based concrete. [8]

Unit 3
Introduction , properties and use of: Ferro cement &fibre reinforced concrete, different types of
fibres, high density concrete, Nuclear concrete, heat resisting & refractory concretes,

prefabricated systems. [8]

Unit 4

Introduction , properties and use of: Polymers, fibre reinforced polymers, polymer concrete
composites (PCCs), sulphur concrete and sulphur - infiltrated concrete. [8]

Unit 5

Introduction , properties and use of: Conventional and modern water proofing materials,
Conventional and modern insulating materials( thermal, sound and electrical insulating
materials).Concept of polymer floor finishes. [8]

Reference Book:
1) GhambhirM.L."Concrete Technology" Tata McGraw Hill education private Limited.



2) A.R. Santhakumar, Concrete Technology, Oxford University Press.

3) Building Materials, P.C. Varghese, Prentice-Hall India.

4) Shetty, M. S., "Concrete Technology" S. Chand Publication.

5) Krishnaraju .N., Advanced Concrete Technology, CBS Published.

6) Materials Science and Engineering: An introduction, W.D. Callister, John Wiley.

7) Nevile. A.M., Concrete Technology, Prentice Hall, Newyork.

8) Dr. U. K. Shrivastava, Building Materials Technology, Galgotia Publication pvt.ltd.

9) Materials Science and Engineering, V. Raghavan, Prentice Hall.

10) Properties of Engineering Materials, R.A. Higgins, Industrial Press.

11) Construction materials: Their nature and behaviour, Eds. J.M. lliston and P.L.J. Domone, 3rd
ed., Spon Press.

12) The Science and Technology of Civil Engineering Materials, J.F. Young, S. Mindess,R.J.
Gray & A. Bentur, Prentice Hall.

13) Engineering Materials 1: An introduction to their properties & applications, M.F. Ashby and
D.R.H. Jones, Butterworth Heinemann.

14) The Science and Design of Engineering Materials, J.P. Schaffer, A. Saxena, S.D. Antolovich,
T.H. Sanders and S.B. Warner, Irwin.

15) Concrete: Microstructure, properties and materials, P.K. Mehta and P.J.M. Monteiro,
McGraw Hill.

16) S K Sharma, "Civil Engineering and construction material,” Khanna Publishing House.

17) Properties of concrete, A.M. Neville, Pearson.



KCE-053 : OPEN CHANNEL FLOW (L-T-P 3-0-0) Credit-3

Course Qutcomes:

After completion of the course student will be able to:

CO-1 Apply knowledge of fluid flow for designing of channel sections.
CO-2 Analyze the gradually varied flow in channel section.

\CO-3 Analyze the rapidly varied flow in channel sections.

CO-4 Apply numerical methods for profile computation in channels.
CO-5 Design channels for sub critical and super critical flows.

Unit 1

Introduction: Basic concepts of free surface flows, velocity and pressure distribution, Mass,
energy and momentum principle for prismatic and non-prismatic channels, Review of Uniform
flow: Standard equations, hydraulically efficient channel sections, compound sections  [8]
Unit 2

Gradually Varied Flow (GVF): Equation of gradually varied flow and its limitations, flow
classification and surface profiles, Control sections, Computation methods and analysis:
Integration of varied flow equation by analytical, graphical and advanced numerical methods,
Transitions of subcritical and supercritical flow, flow in curved channels. [8]

Unit 3

Rapidly Varied Flow (RVF): Characteristics of rapidly varied flow, Classical hydraulic jump,
Evaluation of the jump elements in rectangular and non-rectangular channels on horizontal and
sloping beds, Hydraulic jump in gradually and suddenly expanding channels, submerged
hydraulic jump, rolling and sky jump, use of jump as an energy dissipater, [8]
Flow measurement: by sharp crested and broad crested weirs, critical depth flumes, sluice gate,
Free over fall.

Rapidly varied unsteady flow: Equation of motion for unsteady flow, “Celerity” of the gravity
wave, deep and shallow water waves, open channel positive and negative surge, [8]
Unit 4

Spatially Varied Flow (SVF): Basic principles, Differential SVF equations for increasing and
decreasing discharge, Classifications and solutions, Numerical methods for profile computation,
low over side-weir and Bottom-rack. [8]
Unit5

Flow in channel of non-linear alignment and non-prismatic channel sections, Design
considerations for sub critical and super critical flows, Design of culvert.

References:
1. Chow, V.T., Open channel Hydraulics, McGraw Hill International
2. Henderson, F.M., Open Channel Flow, McGraw Hill International



3. Subramanya, K., Flow in Open Channels, Tata McGraw Hill

4. Ranga Raju, K.G., Flow through open channels, T.M.H.

5. M. Hanif Chaudhry, Open Channel Flow, PHI

6. French, R.H., Open channel Hydraulics, McGraw Hill International
7. Srivastava, Flow through Open Channels, Oxford University Press.
8. Open Channel Flow by Madan Mohan Das



KCE 054 ENGINEERING GEOLOGY (L-T-P 3-0-0) Credit -3

Course Outcomes:

After completion of the course student will be able to:

CO-1 Understand the scope of geological studies.

CO-2 Understand the rocks and its engineering properties.

CO-3 Understand the minerals and constituents of rocks.

CO-4 Understand the rock deformations, their causes effects and preventive measures.
CO-5 Understand the ground water reserves, Geophysical exploration methods and site
selection for mega projects.

Unit 1

Introduction-Branches of geology useful to civil engineering, scope of geological studies in
various civil engineering projects. Department dealing with this subject in India and their
scope of work- GSI, Granite Dimension Stone Cell, NIRM. Mineralogy-Mineral, Origin and
composition. Physical properties of minerals, susceptibility of minerals to alteration, basic of
optical mineralogy, SEM, XRD., Rock forming minerals, mega scopic identification of
common primary & secondary minerals. [8]

Unit 2

Study of Rocks: Introduction and importance of Geological knowledge. Rocks: their origin,
structure and texture. Classification of igneous, sedimentary and metamorphic rocks and their
suitability as engineering materials, Weathering and erosion of rocks, Stratification, Lamination
bedding.Outcrop-its relation to topography. Dip and Strike of bed. Overlap, outlier and Inlier.

Building stones and their engineering properties. [8]
Unit3
Study of Minerals: Physical properties of minerals. Detailed study of certain rock forming
minerals. Alkaliaggregate reaction. Grouting. Pozzolonic materials. [8]
Unit4

Rock Deformation & Earthquake Folds, Faults, Joints and unconformities: Their
classification, causes and relation to engineering behavior of rock masses. Landslides, its causes
and preventive measures. Earthquake, its causes, classification, seismic zones of India and its
geological consideration. [8]

Units

Geophysical Exploration and Geological Investigation: Geophysical exploration methods for
sub-surface structure. Underground water and its origin. Aquifer & Aquiclude. Artesian wells.
Underground provinces and its role as geological hazard. Site selection for dam, reservoir,
tunnel, bridge and highway. [8]



References:

. D Venkat Reddy: Engg. Geology, Vikas Publication

. Tony Waltham: Foundations of Engg. Geology, Spon Press

. Tony Waltham: Foundations of Engineering Geology, SPON Press.

. D Venkat Reddy: Engineering Geology, Vikas Publishing House Pvt. Ltd.
.J M Treteth: Geology of Engineers, Princeton, VVon. Nostrand.

. KV G K Gokhale: Text book of Engineering Geology, B S Publication.

. Prabin Singh: Engg. and General Geology, Katson Publishing House.

. D S Arora: Geology for Engineers, Mohindra Capital Publishers, Chandigarh.
. F G Bell: Fundamental of Engineering Geology, B S Publication.

10. Leggot R F: Geology and Engineering, McGraw Hill, New York.

11. P K Mukerjee: A Text book of Geology, Calcuta Word Publishers.

12. B S Sathya Narayanswami: Engineering Geology, Dhanpat Rai & Co.
13. Prakash Rao : Engineering Geology, Nirali Prakashan, Pune.
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KCEO055 ENGINEERING HYDROLOGY (L-T-P 3-0-0) Credit -3

Course Outcomes:

After completion of the course student will be able to:

CO-1 Understand the basic concept of hydrological cycle and its various phases.

CO-2 Understand the concept of runoff and apply the knowledge to construct the
hydrograph.

CO-3 Apply the various methods to assess the flood.

CO-4 Assess the quality of various forms of water and their aquifer properties.

CO-5 Understand the well hydraulics and apply ground water modelling technigues.

Unit 1

Introduction: hydrologic cycle, water budget equations, world water balance, Precipitation:
Forms of precipitation, measurement. Introduction to characteristics of storm. Abstraction from
Precipitation: Evaporation — process, measurement and estimation; Evapotranspiration-
measurement and estimation; Initial Losses- Interception & Depression storage; Infiltration-
process, capacities indices, measurement & estimation. [8]

Unit 2

Runoff and Hydrographs: Runoff characteristics of stream, mass curve. Hydrograph, Factors
affecting flood hydrographs, unit hydrograph and its analysis, s-curve hydrograph, synthetic and
instantaneous unit hydrographs. [8]

Unit 3

Flood: Rational method, empirical formulae, flood frequency studies, statistical analysis,
regional flood frequency analysis, design storm & design flood, risk/reliability and safety factor;
Flood Routing: Basic equation, hydrologic storage routing & attenuation, hydrologic channel
routing, flood forecasting & control, hydraulic method of flood routing. [8]

Unit 4

Groundwater: Introduction, forms of subsurface water, aquifers & its properties, Occurrence of
ground water, hydro-geology& aquifers, Ground water movement.

Steady and unsteady flow through confined and unconfined aquifers. Well Hydraulics: Single&
Multiple well system, partially penetrating wells, Image wells, Mutual interference of wells,
well losses, specific capacity. [8]

Unit5



Water Wells: Introduction to Well construction, completion and Development. Pumping
equipment for water wells, maintenance of wells.

Ground Water quality, Contamination of groundwater and its Control, Ground Water Modelling
Techniques and exploration, artificial discharge and Recharge of Ground Water, Roof-top
rainwater harvesting and recharge. [8]

Text Books:

* ‘Groundwater Hydrology’ by Todd D. K., Wiley

* ‘Groundwater Resource Evaluation’ by Walton W. C., McGraw Hill

* ‘Groundwater’ by Raghunath H. M., New Age Publisher

* ‘Engineering Hydrology’ by K. Subramanya, Mc Graw Hill Education

* ‘Hydrology: Principles. Analysis. Design’ by Raghunath H. M., New Age Publisher
* ‘Handbook of Applied Hydrology’ by Chow V. T., Mc Graw Hill Education

Reference:

» ‘Irrigation: Theory & Practice’ by Michael A. M., Vikas Publication House
* ‘Groundwater’ by S.Ramakrishnan, Scitech Publications

* ‘Irrigation: Theory & Practice’ by Michael A. M., Vikas Publication House
* ‘Engineering Hydrology’ by Ojha, Oxford University Press.

* ‘Introduction to Hydrology’ by Viessman& Lewis by Pearson Publication.
* ‘Applied Hydrology’ by Fetter, by Pearson Publication



KCE 056 SENSOR AND INSTRUMENTATION TECHNOLOGIES FOR CIVIL
ENGINEERING APPLICATIONS (L-T-P 3-0-0) Credit -3

Course Qutcomes:

After completion of the course student will be able to:

CO-1 Analyze the errors during measurements

CO-2 Describe the measurement of electrical variables

CO-3 Describe the requirements during the transmission of measured signals
CO-4 Construct Instrumentation/Computer Networks

CO-5 Suggest proper sensor technologies for specific applications

CO-6 Design and set up measurement systems and do the studies

Unit 1

Fundamentals of Measurement, Sensing and Instrumentation covering definition of
measurement and instrumentation, physical variables, common types of sensors; Describe
the function of these sensors; Use appropriate terminology to discuss sensor applications;
and qualitatively interpret signals from a known sensor type, types of instrumentation,
Sensor Specifics, Permanent installations, Temporary installations;

Unit 2

Sensor Installation and Operation covering to: i) Predict the response of sensors to various
inputs; ii) Construct a conceptual instrumentation and monitoring program; iii) Describe the
order and methodology for sensor installation; and iv) Differentiate between types of sensors
and their modes of operation and measurement and v) Approach to Planning Monitoring
Programs, Define target, Sensor selection, Sensor siting, Sensor Installation &
Configuration, Advanced topic, Sensor design, Measurement uncertainty

Unit 3

Data Analysis and Interpretation covering a) Fundamental statistical concepts, b) Data
reduction and interpretation, ¢) Piezometer, Inclinometer, Strain gauge, etc. d) Time domain
signal processing, e) Discrete signals, Signals and noise and f) a few examples of statistical
information to calculate are: Average value (mean), On average, how much each
measurement deviates from the mean (standard deviation), Midpoint between the lowest and
highest value of the set (median), Most frequently occurring value (mode), Span of values
over which your data set occurs (range)

Unit4

Frequency Domain Signal Processing and Analysis covering Explain the need for frequency
domain analysis and its principles; Draw conclusions about physical processes based on
analysis of sensor data; Combine signals in a meaningful way to gain deeper insight into
physical phenomena, Basic concepts in frequency domain signal processing and analysis,



Fourier Transform, FFT (Fast Fourier Transform), Example problems: Noise reduction with
filters, Leakage, Frequency resolution

Text/Reference Books:

Alan S Morris (2001), Measurement and Instrumentation Principles, 3rd/e, Butterworth
Hienemann

David A. Bell (2007), Electronic Instrumentation and Measurements 2nd/e, Oxford Press
S. Tumanski (2006), Principle of Electrical Measurement, Taylor & Francis

Ilya Gertsbakh (2010), Measurement Theory for Engineers, Springer



KCE 057 AIR & NOISE POLLUTION CONTROL (L-T-P 3-0-0) Credit -3

Course Qutcomes:

After completion of the course student will be able to:

CO-1 Understand air pollutants and their impacts.

CO-2 Explain air pollution chemistry and meteorological aspects of air pollutants.
CO-3 Demonstrate methods for controlling particulate air pollutants.

CO-4 Demonstrate methods for controlling gaseous air pollutants.

CO-5 Understand automotive emission standards.

CO-6 Apply methods for controlling noise pollution.

Unit1

Air pollution: composition and structure of atmosphere, global implications of air pollution,
classification of air pollutants: particulates, hydrocarbon, carbon monoxide, oxides of
sulphur, oxides of nitrogen and photochemical oxidants. Indoor air pollution. Effects of air
pollutants on humans, animals, property and plants. [8]

Unit 2

Air pollution chemistry, meteorological aspects of air pollution dispersion; temperature
lapse rate and stability, wind velocity and turbulence, plume behaviour, dispersion of air
pollutants, the Gaussian Plume Model, stack height and dispersion. [8]

Unit 3

Ambient air quality and standards, air sampling and measurements. Control of particulate air
pollutants using gravitational settling chambers, cyclone separators, wet collectors, fabric
filters (Bag-house filter), electrostatic precipitators (ESP). [8]

Unit 4

Control of gaseous contaminants: Absorption, Adsorption, Condensation and Combustion,
Control of sulphur oxides, nitrogen oxides, carbon monoxide, and hydrocarbons.
Automotive emission

control, catalytic convertor, Euro-l, Euro-ll and Euro-11l1 specifications, Indian
specifications. [8]
Unit5

Noise pollution: Basics of acoustics and specification of sound; sound power, sound
intensity and sound pressure levels; plane, point and line sources, multiple sources; outdoor
and indoor noise propagation; psychoacoustics and noise criteria, effects of noise on health,
annoyance rating schemes; special noise environments: Infrasound, ultrasound, impulsive
sound and sonic boom; noise standards and limit values; noise instrumentation and
monitoring procedure. Noise indices. Noise control methods. [8]



References:

1. Peavy, Rowe and Tchobanoglous: Environmental Engineering.

2. Martin Crawford: Air Pollution Control Theory.

3. Wark and Warner: Air Pollution: Its Origin and Control.

4. Rao and Rao: Air Pollution Control Engineering.

5. Nevers: Air Pollution Control Engineering.

6. Mycock, McKenna and Theodore: Handbook of Air Pollution Control Engineering and
Technology.Suess and Craxford: W.H.O. Manual on Urban Air Quality Management

7. C.S. Rao, Air pollution and control

8. Advanced Air and Noise Pollution Control by Lawrence K. Wang, Norman C. Pereira &
Yung IseHung.

9. Noise Pollution and Control by S. P.Singhal , Narosa Pub House

10. Textbook of Noise Pollution and Its Control by S. C. Bhatia, Atlantic; Edition



KCE 058 GIS AND ADVANCE REMOTE SENSING (L-T-P 3-0-0) Credit-3

Course Qutcomes:

After completion of the course student will be able to:

CO-1 Understand the concepts of Photogrametry and compute the heights of objects

CO-2 Understand the principles of aerial and satellite remote sensing, Able to comprehend
the energy interactions with earth surface features, spectral properties of water bodies .

CO-3 Understand the basic concept of GIS and its applications, know different types of data
representation in GIS

CO-4 Understand and Develop models for GIS spatial Analysis and will be able to know
what the questions that GIS can answer are

CO-5 Illustrate spatial and non-spatial data features in GIS and understand the map
projections and coordinates systems

CO-6 Apply knowledge of GIS and understand the integration of Remote Sensing and GIS

Unit 1

Introduction to photogrammetry Principles and types of aerial photographs, geometry of
vertical and aerial photograph, Scale and Height measurement on single and vertical aerial
photograph, Height measurement based on relief displacement, Fundamentals of Stereoscopy,
fiducial points, parallax measurement using fiducial line. [8]

Unit 2

Remote sensing Basic concepts and foundation of Remote Sensing elements, Data
information, Remote sensing data collection, Remote sensing advantages and Limitations,

Remote sensing process. Electromagnetic spectrum, Energy interaction with atmosphere and
with earth surface features (soil, water, and vegetation) Indian Satellites and Sensors
characteristics, Map and Image false color composite, introduction to digital data, elements of
visual interpretations techniques. [8]

Unit 3

Geographic Information Systems Introduction to GIS, Components of GIS, Geospatial data:
Spatial Data — Attribute Data- Joining Spatial and Attribute Data, GIS Operations: Spatial
Data input- Attribute Data Management-Data Display-Data Exploration-Data Analysis.
COORDINATE SYSTEMS: Geographic Coordinate system; Approximation of Earth,
Datum: Map Projections; Types of Map Projections-Map Projection Parameters-Commonly
used Map Projections — Projected Coordinate Systems. [8]

Unit 4

Vector data model Representation of simple features- Topology and its importance: coverage
and its data structure, shape file:, data models for composite features Object Based Vector



Data Model; Classes and their Relationships: The geobased data model: Geometric
representation of Spatial feature and data structure: Topology rules. [8]

Unit5

Raster data model Elements of Raster data model: Types of Raster data: Raster data structure:
Data conversion, Integration of Raster and Vector data. Data Input: Metadata: Conversion of
Existing data, Creating new data, Remote sensing data, Field data, Digitizing, Scanning, on
screen digitizing, importance of source map, Data Editing. [8]

TEXT BOOKS:

1. Remote Sensing of the environment- An earth resource perspective- 2nd edition- by John
R. Jensen, Pearson Education.

2. Introduction to geographic information system- kang — Tsung Chang, Tata McGraw- Hill
Education Private Limited.

REFERENCES:

1. Concepts & Techniques of GIS by C.P.Lo Albert, K.W. Yonng, Prentice Hall (India)
Publications.

2. Remote Sensing and Geographical Information systems by M.Anji Reddy JNTU
Hyderabad 2001, B.S. Publications.

3. Principals of Geo physical Information System- Peter A Burragh and Rachael A. Mc
Donnell, Oxford Publishers 2004

4. Basics of Remote Sensing and GIS by S. Kumar, laxmi Publications.



KCE 601 DESIGN OF CONCRETE STRUCTURE (L-T-P 3-1-0) Credit-4

Course Qutcomes:

After completion of the course student will be able to:

CO-1 Analyse and Design RCC beams for flexure by IS methods.
CO-2 Analyse and Design RCC beams for shear by 1S methods.
CO-3 Analyse and Design RCC slabs and staircase by IS methods.
CO-4 Design the RCC compression members by IS methods.

CO-5 Design various types of footings and cantilever retaining wall

Unit 1
Introduction to Various Design Philosophies, Design of Rectangular Singly and Doubly

Reinforced Sections by Working Stress Method. Assumptions in Limit State Design Method,
Design of Rectangular Singly and Doubly Reinforced beams, T-beams, L-beams by Limit State
Design Method. [8]

Unit 2

Behaviour of RC beam in Shear, Shear Strength of beams with and without shear reinforcement,
Minimum and Maximum shear reinforcement, design of beam in shear.

Introduction to development length, Anchorage bond, flexural bond. (Detailed Examples by

Limit State Design Method), Failure of beam under shear, Concept of Equivalent Shear and
Moments. [8]

Unit 3
Design of one way, One way continuous and cantilever solid slabs by Limit State Design

Method, Design of Dog-legged staircases.

Design of two way slabs by limit state method, Serviceability Limit States, Control of deflection,
cracking and vibrations. [8]

Unit 4
Design of Columns by Limit State Design Method- Effective height of columns, Assumptions,

Minimum eccentricity, Short column under axial compression, requirements for reinforcement,
Column with helical reinforcement, Short column under axial load and uni-axial bending, Design
of columns under bi-axial loading by Design Charts. [8]

Unit 5
Structural behaviour of footings, Design of isolated footings, combined rectangular and

trapezoidal footings by Limit State Method, Design of strap footings.
Structural behaviour of retaining wall, stability of retaining wall against overturning and sliding,
Design of cantilever retaining wall by Limit State Method. [8]



References

1. 1S: 456 — 2000.

2. Reinforced Concrete Design by S. U. Pillai& D. Menon, Tata Mc.-Graw, New Delhi

3. Reinforced Concrete — Limit State Design by A. K. Jain, Nem Chand & Bros., Roorkee.
4. Reinforced Concrete Vol. - 1l by H.J. Shah, Charotar Publisher, Gujarat.

5. RCC Designs (Reinforced Concrete Structures) by B.C. Punmia, Ashoka Kumar Jain and
Arun Kumar Jain, Laxmi Publishers, New Delhi.

6. Reinforced Concrete Structures by R. Park and Pauley.

7. Reinforced Concrete Design by P. Dayaratnam.

8. Reinforced Concrete Design by M.L. Gambhir

9. Reinforced Concrete Design by S.N. Sinha, TMH

10. Plain and Reinforced Concrete Vol. | & 1l by O.P. Jain & Jai Krishna, Nem Chand & Bros.
11. SP-16: Design Aid to IS- 456.



KCE 062 TRANSPORTATION ENGINEERING (L-T-P 3-1-0) Credit-4

Course Qutcomes:

After completion of the course student will be able to:

CO-1 Understand the history of road development , their alignment & Survey.

CO-2 Design the various geometric parameters of road.

CO-3 Study the traffic characteristics & design of road intersections & signals.

CO-4 Examine the properties of highway materials & their implementation in design of
pavements.

CO-5 Learn methods to construct various types of roads.

Unit 1

Introduction: Role of Transportation, Modes of Transportation History of road development,
Road types and pattern, Nagpur road plan, Bombay road plan & 3rd 20 Year Road Plan,
Highway Alignment & Location Survey: Horizontal Profile, Vertical Profile, Factors Controlling
the alignment, Survey for route location, [8]

Unit 2

Geometric Design(IRC:73-Latest revision): Cross sectional elements, camber, shoulder, sight
distance, horizontal curves, super elevation, extra widening, transition curves and gradient,
vertical curves, summit and valley curves. [8]

Unit 3

Traffic Engineering: Traffic Characteristics, Traffic studies on flow, speed, travel time - delay
and O-D study, PCU, peak hour factor, accident study , traffic capacity, density, traffic control
devices: signs, Island, signal design by Webster’s and IRC method . Intersection at grade and
grade separated intersections, design of roundabouts as per IRC:65-2017.Highway capacity and
level of service of rural highways and urban roads as per latest IRC recommendation [8]

Unit 4

Highway Materials: Properties of Subgrade, Aggregates & Binding materials, Various tests and
specifications, Design of Highway Pavement : Types of Pavements, Design factors,Design of
bituminous paving mixes; Design of Flexible Pavement by CBR method (IRC : 37- Latest
revision), Design of rigid pavement, Westergaard theory, load and temperature stresses, joints,
IRC method of rigid pavement design (IRC:58-2015) [8]

Unit 5
Highway Construction: Construction of Subgrade, Water Bound Macadam (WBM), Wet mix
macadam (WMM), Granular Sub Base (GSB),Tack Coat, Prime Coat, Seal Coat, Surface



Dressing, Bituminous Macadam (BM), Semi dense bituminous concrete (SDBC) and Bituminous
concrete, Dry lean concrete (DLC), Cement Concrete (CC) road construction, [8]
Note: All designs and procedure are to be done with reference to latest revision of IRC as
given below in reference section

Text Book:

1. Khanna S. K., Justo C.E.G, & Veeraragavan, A. “Highway Engineering”, Nem Chand
and Bros., Roorkee- 247 667.

2. Khanna S. K., Justo C.E.G, & Veeraragavan A., “Highway Materials and Pavement
Testing”, Nem Chand and Bros., Roorkee- 247 667.

References:

1. Kadiyali L. R.,, & Lal, N.B. “Principles and Practices of Highway Engineering
(including Expressways and Airport Engineering)”, Khanna Publications, Delhi — 110
006

2. Saxena, Subhash C, A Textbook of Highway and Traffic Engineering, CBS Publishers &
Distributers, New Delhi

3. Kumar, R Srinivasa, “A Text book of Highway Engineering”, Universities Press,
Hyderabad.

4. Kumar, R Srinivasa, “Pavement Design”, Universities Press, Hyderabad.

5. Chakraborty Partha & Das Animesh., “Principles of Transportation Engineering”, Prentice
Hall (India), New Delhi,

6. IRC : 37- Latest revision, “Tentative Guidelines for the design of Flexible Pavements” Indian
Roads Congress, New Delhi

7. IRC:58-2015 Guidelines for the Design of Plain Jointed Rigid Pavements for Highways
(Fourth Revision) (with CD)

8. IRC:65-2017 Guidelines for Planning and Design of Roundabouts (First Revision)

9. IRC:73-1980 Geometric Design Standards for Rural (Non-Urban) Highways

10.1RC:106-1990 Guidelines for Capacity of Urban Roads in Plain Areas

11.1RC:93-1985 Guidelines on Design and Installation of Road Traffic Signals.

12.1RC:92-2017 Guidelines for Design of Interchanges in Urban Areas (First Revision)

13.IRC: SP: 68-2005, “Guidelines for Construction of Roller Compacted Concrete Pavements”,
Indian Roads Congress, New Delhi.

14.1RC: 15-2002, “Standard Specifications and Code of Practice for construction of Concrete
Roads” Indian Roads Congress, New Delhi.

15.MORTH, “Specifications for Road and Bridge Works”, Ministry of Shipping, Road
Transport & Highways, Published by Indian Roads Congress, New Delhi.



KCE 603 ENVIRONMENTAL ENGINEERING (L-T-P 3-1-0) Credit-4

Course Qutcomes:

After completion of the course student will be able to:

CO-1 Assess water demand and optimal size of water mains.

CO-2 Layout the distribution system &amp; assess the capacity of reservoir.
CO-3 Investigate physical, chemical &amp; biological parameter of water.
CO-4 Design treatment units for water and waste water.

CO-5 Apply emerging technologies for treatment of waste water.

Unit 1
Fresh water, water demands, variation in demands, population forecasting by various methods,
basic needs and factors affecting consumption, design period.

Transmission of water: Various types of conduits, capacity and sizes including economical sizes
of rising main, structural requirements; laying and testing of water supply pipelines; pipe
materials, joints, appurtenances and valves; leakages and control. [8]

Unit 2
Storage and distribution of water: Methods of distribution, pressure and gravity distribution

systems, Concept of service and balancing reservoirs.
Capacity of distribution reservoirs: general design guidelines for distribution system. [8]

Unit 3

Physical, chemical and bacteriological examination of water and wastewater: Temperature, pH,
colour and odour, solids, nitrogen and phosphorus, chlorides, toxic metals and compounds, BOD,
COD etc. quality requirements, standards of water and waste water, disposal of wastewater on
land and water bodies. [8]

Unit 4

Objectives of water treatment: unit operations, processes, and flow sheets.

Water treatment: screening, sedimentation, determination of settling velocity, efficiency of ideal
sedimentation tank, design of settling tanks, grit chamber.

Primary sedimentation and coagulation, filtration: theory of filtration; hydraulics of filtration;
slow sand, rapid sand and pressure filters, backwashing; design of slow and rapid sand filters.
Disinfection: requirements of an ideal disinfectant; various disinfectants, chlorination and
practices of chlorination, water softening and ion-exchange process [8]

Unit 5
Objectives of waste water treatment: unit operations, processes, and flow sheets.



Secondary and tertiary treatment: secondary sedimentation and theory of organic matter removal.
Working of activated sludge process, trickling filters; aerated lagoons, waste stabilization ponds,
oxidation ditches, rotating biological contactors (RBC).

Anaerobic digestion of sludge: design of low and high rate anaerobic digesters and septic tank.
Working of up flow anaerobic sludge blanket (UASB) reactor and other emerging technologies
for wastewater treatment [8]

Text Books:

1. Peavy, Howard S., Rowe, Donald R and Tchobanoglous, George, “Environmental
Engineering” McGraw Hill Education (India) Pvt. Ltd., New Delhi.

2. Metcalf & Eddy “Wastewater Engineering: Treatment & Reuse”, Tata Mc-Graw Hill.

3. Garg, S.K.: Water Supply Engineering (Environmental Engineering Vol. — 1)

4. Garg, S.K.: Sewage Disposal and Air Pollution Engineering (Environmental Engineering
Vol.—Il).

4. Garg: Sewage Disposal and Air Pollution Engineering (Environmental Engineering Vol. — II).
5. Davis, M.L. & Cornwell, D.A.: Introduction to Environmental Engineering, Mc-Graw Hill.

References:

1. Manual on Water Supply and Treatment, C. P. H. E. E. O.,Ministry of Urban Development,
Government of India, New Delhi

2. Manual on Sewerage and Sewage Treatment, C. P. H. E. E. O.,Ministry of Urban
Development, Government of India, New Delhi

. Steel and McGhee: Water Supply and Sewerage

. Fair and Geyer: Water Supply and Wastewater Disposal

. Hammer and Hammer Jr.. Water and Wastewater Technology

. Raju: Water Supply and Wastewater Engineering

. Rao: Textbook of Environmental Engineering

. Davis and Cornwell: Introduction to Environmental Engineering

. Kshirsagar: Water Supply and Treatment and Sewage Treatment VVol. | and Il

10. Punmia: Water Supply and Wastewater Engineering Vol. | and 11

11. Birdie: Water Supply and Sanitary Engineering

12. Ramalho: Introduction to Wastewater Treatment Processes

13. Davis Mackenzie L., Cornwell, David A., “Introduction to Environmental Engineering”
McGraw Hill Education (India) Pvt. Ltd., New Delhi.

14. Birdie: Water Supply and Sanitary Engineering

15. Ramalho: Introduction to Wastewater Treatment Processes

16. Parker: Wastewater Systems Engineering
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KCE 651 TRANSPORTATION ENGINEERING LAB (L-T-P 0-0-2) Credit-1

PART -A (To be performed in lab)

. To Determine the Crushing Value of Coarse Aggregates.

. To Determine the Impact Value of Coarse Aggregates.

. To determine the Flakiness Index and Elongation Index of Coarse Aggregates.
. To determine the Los Angeles Abrasion Value of Coarse Aggregates.
. To determine the Stripping Value of Coarse Aggregates.

. To determine the penetration Value of Bitumen.

. To determine the Softening Point of Bituminous material.

. To determine the Ductility Value of Bituminous material.

. To determine the Flash and Fire Point of Bituminous material.

10. To determine the Stripping Value of Bituminous material.

11. Classified both directional Traffic Volume Study.

12. Traffic Speed Study. (Using Radar Speedometer or Enoscope).

13. Determination of CBR Value of soil sample in the Lab or in Field.

O© 0 N OB WwdN -

Note: A minimum of 8 experiments are to be performed from the list of Experiments.

PART B
1. Itis mandatory to perform experiments using virtual lab where ever applicable.

2. Relevant IRC specifications and codes must be studied.

References:

1. Khanna S. K., Justo C.E.G, & Veeraragavan A., “Highway Materials and Pavement Testing”,
Nem Chand and Bros., Roorkee- 247 667.

2. Gambhir, M.L., Jamwal, Neha,” Lab Manual: Building and Construction Materials, Testing
and Quality Control” McGraw Hill Education (India), Pvt.Ltd., Noida.

3. Duggal, Ajay K., Puri, Vijay P.,” Laboratory Manual in Highway Engineering” New Age
International (P) Limited, Publishers, New Delhi.

4. Sood Hemant, Mittal, L.N., Kulkarni,P.D., “ Laboratory Manual on Concrete Technology”
CBS Publishers & Distribiters Pvt. Ltd. New Delhi.



KCE 652 ENVIRONMENTAL ENGINEERING LAB (L-T-P 0-0-2) Credit -1
PART -A (To be performed in lab)

. Determination of turbidity and conductivity.

. Determination of pH, alkalinity and acidity.

. Determination of hardness and chlorides.

. Determination of residual chlorine.

. Determination of MPN (most probable number) of coliforms.

. Measurement of SPM and PM10 with high volume sampler.

. Measurement of sound level with sound level meter.

. Determination of total , suspended and dissolved solids.

9. Determination of BOD.

10. Determination of COD.

11. Determination of kjeldahl nitrogen.

12. Determination of fluoride.

13. Determination of optimum dose of coagulants by Jar Test Apparatus.
14. Field Visit of Water/ Sewage Treatment Plant of a nearby area.

00 ~NOo Ol s WDN -

Note: 1. Experiment at S.NO. 14 is mandatory.
2. Any 8 Experiments out of the S.NO 1 to 13 are to be performed.

PART B
1. Itis mandatory to perform experiments using virtual lab where ever applicable.
2. Relevant specifications and IS codes must be studied.

References:

1. A.P.H.A. “Standard Methods for the Examination of Water andWastewater”’, American Public
Health Association.

2. Sawyer, C.N., McCarty, P.L. & Parkin, G.F. “Chemistry for Environmental Engineering”,
McGraw Hill.

3. Mathur, R.P. “Water & Wastewater Testing”, Lab Manual, Roorkee.

4. O P Gupta, Environmental Chemistry, " Khanna Publishing house.



KCE 653 STRUCTURAL DETAILING LAB (L-T-P 0-0-2) Credit -1

PART -A (To be performed in lab)
1. To verify Maxwell’s Reciprocal theorem.

2. To find horizontal thrust in a three-hinged arch and to draw influence line diagrams for
Horizontal Thrust end Bending moment.
3. To find horizontal thrust in a two hinged arch and to draw influence line diagrams for
horizontal Thrust and bending moment.
4. Study of SP34/1S13920/1S456:2000 for detailing of structural elements.
5. Preparation of working hand sketches and soft drawings using BIM software (Open
source/Commercial) for the following-
a) Simply supported, Continuous and Cantilever RCC Beams(T-beam and I-Beam)
b) RCC Slabs — (Simply supported, Continuous, One way and two way).
¢) RCC Columns —(Tied columns and Spirally reinforced columns)
d) Isolated and combined footings for RC Columns.
6. Preparation of bar bending schedule.
7. Detailing of buildings with respect to Earthquake Resistant Design

8. Study of full set of structural drawing of a building as made available by Institute.

PART B
It is mandatory to perform experiments using virtual lab where ever applicable.

NOTE:-
1. For open source software the following link of FOSSEE may be used apart from other
available resources:
https://fossee.in

References:
1. FOSSEE: (Free/Libre and Open Source Software for Education), National mission on

education through ICT, MHRD, Govt. of India
2. Krishna Raju N., “Structural Design and Drawing” University Press (India), Pvt.Ltd.,

Hyderabad.



KCE 061 ADVANCE STRUCTURAL ANALYSIS (L-T-P 3-0-0) Credit -3

Course Qutcomes:

After completion of the course student will be able to:

CO-1 Analyze indeterminate structure to calculate unknown forces, slope and deflections by
different methods.

CO-2  Apply principle of influence lines to analyze indeterminate beams and arches.

CO-3 Analyze and design cable structure with their influence line diagram.

CO-4 Apply basics of force and stiffness methods of matrix analysis for beams, frames and
trusses.

CO-5 Apply the basic of plastic analysis to analyze the structure by using different mechanism.

Unit1
Analysis of fixed beams, Continuous beams and simple frames with and without translation of
joint by Slope-Deflection method, Moment Distribution method and Strain Energy method. [8]

Unit 2

Muller-Breslau’s Principle and its applications for drawing influence lines for indeterminate
beams, Analysis of two hinged and fixed arches, Influence line diagrams for maximum bending
moment, Shear force and thrust in two hinge arches. Analysis of two and three hinged stiffening
girders. [8]

Unit 3
Introduction to Suspension Bridges, Analysis of two and three hinged stiffening girders,
Influence line diagrams for maximum bending moment and shear force for stiffening girders. [8]

Unit 4
Basic Force and Displacement Matrix method for analysis of beams, frames and trusses. [8]

Unit 5

Basics of Plastic Analysis. Applications of Static and Kinematic theorem for Plastic Analysis of
Beams and Single Storied Frames. [8]
References:

1. Jain, A. K., “Advanced Structural Analysis “, Nem Chand & Bros., Roorkee.

2. Hibbeler, R.C., “Structural Analysis”, Pearson Prentice Hall, Sector - 62, Noida-201309
3. C. S. Reddy “Structural Analysis”, Tata Mc Graw Hill Publishing Company Limited,
New Delhi.

4. Timoshenko, S. P. and D. Young, “ Theory of Structures” , Tata Mc-Graw Hill Book
Publishing Company Ltd., New Delhi.

5. Dayaratnam, P. “ Analysis of Statically Indeterminate Structures”, Affiliated East-West



Press.

6. Wang, C. K. “ Intermediate Structural Analysis”, Mc Graw-Hill Book Publishing
Company Ltd.

7. Thandavamoorthy, T.S., “Structural Analysis” Oxford University Press, New Delhi.

8. Martin, H. C.” Introduction to Matrix Methods of Structural Analysis”, Mc-Graw Hill
Book Publishing Company Ltd, New Delhi.

9. Mau, “Introduction to Structural Analysis” CRC Press Taylor & Francis Group.

10. Ghali, “ Structural Analysis: A Unified Classical and Matrix Approach” 5/e, CRC Press
Taylor & Francis Group.

11. Wilbur and Norris, “Elementary Structural Analysis”, Tata McGraw Hill.

12. Vazirani & Ratwani et al , ““Analysis of Structures”, Khanna Publishers

13. Coates, RC, Coutie, M.G. & Kong, F.K., “Structural Analysis”, English Language Book
Society & Nelson, 1980.

14. SP Gupta & Gupta “Theory of Structure Vol.1 & 2” TMH

15. DS Prakash Rao “Structural Analysis: A Unified Approach” Universities Press.

16. S Ramamurtham “Theory of Structure” Dhanpat Rai.

17. Devdas Menon “Advanced Structural Analysis” Narosa

18. Hsieh, “Elementary Theory of Structures” 4/e, Pearson Education, Noida.

19. Mckenzie, “Examples in Structural Analysis” 2/e, CRC Press Taylor & Francis Group.
20. R Agor, Structural Analysis, " Khanna Book Publishing.

21. Jacques Heyman, “Structural Analysis” Cambridge University Press.



KCEO062 RIVER ENGINEERING (L-T-P 3-0-0) Credit -3

Course Qutcomes:

After completion of the course student will be able to:

CO-1 Explain river morphology and its classification.

CO-2 Explain hydraulic geometry and behavior of river.

CO-3 Explain socio-cultural influences and ethics of stream restorations.
CO-4 Analyze flow and sediment transport in rivers and channels.

CO-5 Design guide band, embankments and flood protection systems.

Unit 1

Introduction, classification of Rivers, Mechanics of alluvial rivers including channel and

flood plain features, Sediment transport and budgets, River morphology and various
classification

schemes. [8]

Unit 2

Behavior of Rivers: Introduction, River Channel patterns, Straight river channels, causes,
characteristics and shapes of meanders and control, cutoff, Braided Rivers, Bed forms, Instability
ofrivers, Hydraulic geometry, Delta formation and control. [8]

Unit 3
Mechanics of Alluvial Rivers, Rivers and restoration structures, Socio-cultural influences
and ethics of stream restoration. [8]

Unit 4
Bio-engineering Techniques, Classification review, Natural Channel Design Analysis,
Time Series, Analysis of flow, Sediment and channel geometry data. [8]

Unit 5

River Training and Protection Works: Introduction, Classification of River Training, Types

of training works, Protection for Bridges with reduced waterway, Design of Guide Band,
embankment and spurs/dampners and other river/ flood protection works. [8]

Text book:

1. River Behavior Management and Training (Vol. | & I1), CBI&P, New Delhi.
2. Irrigation & Water Power Engineering- B. C. Punmia and Pande B. B. Lal.
3. River Engineering by Margeret Peterson

4. Principles of River Engineering by ( the non tidel alluvial) PH Jameen



KCEO063 REPAIR AND REHABILITATION OF STRUCTURES
(L-T-P 3-0-0) Credit-3
Course Qutcomes:

After completion of the course student will be able to:

CO-1 Understand the fundamentals of maintenance and repair strategies.

CO-2 Identify for serviceability and durability aspects of concrete.

CO-3 Know the materials and techniques used for repair of structures.
CO-4 Decide the appropriate repair and retrofitting techniques.

CO-5 Use appropriate health monitoring technique and demolition methods

Unit1

Maintenance: Repair and rehabilitation, facts of maintenance, importance of maintenance
various aspects of inspection, assessment procedure for evaluating damaged structure, causes of
deterioration.

Repair Strategies: Causes of distress in concrete structures, construction and design failures,
condition assessment and distress-diagnostic techniques, assessment procedure for inspection
and evaluating a damaged structure. [8]

Unit 2

Serviceability and Durability of Concrete: Quality assurance for concrete construction,
concrete properties — strength, permeability, thermal properties and cracking. effects due to
climate, temperature, chemicals, corrosion. [8]

Unit 3

Materials and Techniques for Repair: Special concretes and mortar, concrete chemicals,
special elements for accelerated strength gain, expansive cement, polymer concrete, sulphur
infiltrated concrete, ferro cement, fibre reinforced concrete, bacterial concrete, rust eliminators
and polymers coating for rebars during repair, foamed concrete, mortar and dry pack, vacuum
concrete, gunite and shotcrete, epoxy injection, mortar repair for cracks, shoring and
underpinning. [8]

Unit 4

Repair, Rehabilitation and Retrofitting Techniques: Repairs to overcome low member

strength, deflection, cracking, chemical disruption, weathering corrosion, wear, fire, leakage and
marine exposure.

Repair of structure: Common types of repairs, repair in concrete structures, repairs in under
water structures. Strengthening of Structures: Strengthening Methods, retrofitting, jacketing. [8]

Unit5



Health Monitoring and Demolition Techniques: Long term health monitoring techniques,
engineered demolition techniques for dilapidated structures, use of sensors for building
instrumentation. [8]
References
1. Concrete Technology by A.R. Santakumar, Oxford University press
2. Defects and Deterioration in Buildingts, E F & N Spon, London
3. Non-Destructive Evaluation of Concrete Structures by Bungey - Surrey University
4. Maintenance and Repair of Civil Structures, B.L. Gupta and Amit Gupta, Standard
Publications.
5. Concrete Repair and Maintenance Illustrated, RS Means Company Inc W. H. Ranso, (1981)
6. Building Failures : Diagnosis and Avoidance, EF & N Spon, London, B .
7 .Mehta, P.K and Montevic. P.J., Concrete- Microstructure, Properties and Materials, ICI,
1997.,

8. Jackson, N., Civil Engineering Materials, ELBS, 1983.



KCE 064 FOUNDATION DESIGN (L-T-P 3-0-0) Credit -3

Course Qutcomes:

After completion of the course student will be able to:

CO-1 Understand various methods of Soil Exploration and its importance.

CO-2 Analyze bearing capacity and settlement of soil for shallow foundation.

CO-3 Design the various types of shallow foundation and understand the basics of deep
foundation.

CO-4 Understand the characteristics of well foundations and retaining wall.

CO-5 Understand the concept of soil reinforcement.

Unit 1

Introduction to soil exploration, methods of boring and drilling, soil sampling and sampler, in-
situ tests, SPT, CPT, DCPT, geophysical methods; soil resistivity methods seismic refraction
methods. [8]

Unit 2

Bearing capacity of shallow foundation, design criteria, factors affecting bearing capacity,
factors influencing selection of depth of foundation, modes of shear failures, types of shallow
foundations, contact pressure under rigid and flexible footings, Terzaghi’s, Meyerhof, Hansen’s
bearing capacity theories, IS code method

Settlement of shallow foundations: components of settlement & its estimation, immediate,
consolidation, & differential settlements. [8]

Unit 3
Design of shallow foundation; principles of design of footing, design of isolated footings and
strip footing.

Deep foundation; introduction, necessity of deep foundations, pile installation, pile groups, group
action of piles in sand and clay, group efficiency of piles, settlement of piles, negative skin
friction, single and double under reamed piles. [8]

Unit 4

Introduction, shapes and characteristics of wells, components of well foundation, forces acting
on well foundation, sinking of wells, causes and remedies of tilts and shifts.

Retaining walls: introduction, types of retaining structures, support systems for flexible retaining
walls (struts, anchoring), construction methods, introduction and uses of sheet piles. [8]

Unit5



Geotechnical properties of reinforced soil, use of soil reinforcement, shallow foundation on soil
with reinforcement, design considerations, idealized soil, foundation and interface behaviour,
elastic models of soil behaviour. [8]

Reference Books:

1)

2)
3)
4)
5)
6)
7)
8)

9)

Alamsingh; Soil Mechanics & Foundation Engineering; CBS Publishers & Distributors,
Delhi

Taylor D.W.; Fundamentals of Soil Mechanics; Asia Publishing House, Mumbai

Das Braja M; Principles of Geotechnical Engineering; Thomson Asia Pvt. Ltd.

Joseph E. Bowles: Foundation analysis and design.McGraw-Hill Higher Education
Gopal Ranjan, Rao A.S.R.; Basic and applied soil mechanics; New age int. (p) Itd.

Arora K.R.; Soil Mechanics & Foundation Engineering; Standard Pub., Delhi

B.C. Punamia; Soil Mechanics & Foundation Engineering; Laxmi Pub. Pvt. Ltd., Delhi.
V. N. S. Murthy; Soil Mechanics & Foundation Engineering; Sai Kripa Technical
Consultants, Banglore

P. Purushothama Raj; Soil Mechanics and Foundation Engineering; Pearson Education.

10) I.H. Khan — Text Book of Geotechnical Engineering

11) C. Venkataramaiah — Geotechnical Engineering

12) Shenbaga R Kaniraj- Design Aids in Soil Mechanics and Foundation Engineering

13) Gulati, S.K., “Geotechnical Engineering” McGraw Hill Education (India), Pvt. Ltd.,

Noida.
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KOE-061 REAL TIME SYSTEMS

Unit

Topics

Lectures

Introduction

Definition, Typical Real Time Applications: Digital Control, High Level
Controls, Signal Processing etc., Release Times, Dead-lines, and Timing
Constraints, Hard Real Time Systems and Soft Real Time Systems,
Reference Models for Real Time Systems: Processors and Resources,
Temporal Parameters of Real Time Workload, Periodic Task Model,
Precedence Constraints and Data Dependency.

8

II

Real Time Scheduling

Common Approaches to Real Time Scheduling: Clock Driven Approach,
Weighted Round Robin Approach, Priority Driven Approach, Dynamic
\Versus Static Systems, Optimality of Effective-Deadline-First (EDF) and
Least-Slack-Time-First (LST) Algorithms, Rate Monotonic Algorithm,
Offline Versus Online Scheduling, Scheduling Aperiodic and Sporadic jobs
in Priority Driven and Clock Driven Systems.

I1I

Resources Sharing

Effect of Resource Contention and Resource Access Control (RAC), Non-
preemptive Critical Sections, Basic Priority-Inheritance and Priority-Ceiling
Protocols, Stack Based Priority- Ceiling Protocol, Use of Priority-Ceiling
Protocol in Dynamic Priority Systems, Preemption Ceiling Protocol, Access
Control in Multiple-Module Resources, Controlling Concurrent Accesses to
Data Objects.

1Y%

Real Time Communication

Basic Concepts in Real time Communication, Soft and Hard RT
Communication systems, Model of Real Time Communication, Priority-
Based Service and Weighted Round-Robin Service Disciplines for Switched
Networks, Medium Access Control Protocols for Broadcast Networks,
Internet and Resource Reservation Protocols.

Real Time Operating Systems and Databases

Features of RTOS, Time Services, UNIX as RTOS, POSIX Issues,
Characteristic of Temporal data, Temporal Consistency, Con-currency
Control, Overview of Commercial Real Time databases.

Text Books:

1.

Real Time Systems — Jane W. S. Liu, Pearson Education Publication.

Reference Books:

1.

Real Time Systems — Mall Rajib, Pearson Education

2. Real-Time Systems: Scheduling, Analysis, and Verification — Albert M. K. Cheng, Wiley.

Course Outcomes: At the end of this course students will demonstrate the ability to:

1.
2.
3.
4

5.

Describe concepts of Real-Time systems and modeling.

Recognize the characteristics of a real-time system in context with real time scheduling.

Classify various resource sharing mechanisms and their related protocols.

Interpret the basics of real time communication by the knowledge of real time models and

protocols.
Apply the basics of RTOS in interpretation of real time systems.
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1.
2.

KOE-062 EMBEDDED SYSTEM

COURSE OBJECTIVE: After completion of the course student will be able to:
Attain the knowledge of embedded system and its development environment.
Gain the knowledge of RTOS based embedded system design and its applications.

COURSE OUTCOME: After completion of the course student will be able to:

CO1: Understand the basics of embedded system and its structural units.
CO3: Analyze the embedded system specification and develop software programs.

CO3: Evaluate the requirements of the programming embedded systems, related software

architecture.
CO3: Understand the RTOS based embedded system design.
CO3: Understand all the applications of the embedded system and designing issues.

KOE-062 EMBEDDED SYSTEM

Unit

Topic

Lectures

Introduction to Embedded Systems: Introduction to Embedded Systems — The build
process for embedded systems- Structural units in Embedded processor , selection of
processor & memory devices- DMA — Memory management methods- Timer and
Counting devices, Watchdog Timer, Real Time Clock, In circuit emulator, Target
Hardware Debugging.

Embedded Networking: Embedded Networking: Introduction, I/O Device Ports &
Buses— Serial Bus communication protocols — RS232 standard — RS422 — RS485 —
CAN Bus -Serial Peripheral Interface (SPI) — Inter Integrated Circuits (12C) —need
for device drivers.

Embedded Firmware Development Environment: Embedded Product Development
Life Cycle objectives, different phases of EDLC, Modelling of EDLC; issues in
Hardware-software Co-design, Data Flow Graph, state machine model, Sequential
Program Model, concurrent Model, object oriented Model.

RTOS Based Embedded System Design: Introduction to basic concepts of RTOS-
Task, process & threads, interrupt routines in RTOS, Multiprocessing and
Multitasking, Preemptive and non preemptive scheduling, Task communication
shared memory, message passing-, Inter process Communication — synchronization
between processes-semaphores, Mailbox, pipes, priority inversion, priority
inheritance, comparison of Real time Operating systems: Vx Works, aC/OS-1I, RT
Linux.

Embedded System Application Development: Design issues and techniques Case
Study of Washing Machine- Automotive Application- Smart card System
Application.

Text Books:

1. Wayne Wolf, “Computers as Components: Principles of Embedded Computer System Design”,

Elsevier, 2006.
2. Michael J. Pont, “Embedded C”, Pearson Education , 2007.
3. Steve Heath, “Embedded System Design”, Elsevier, 2005.
4. Muhammed Ali Mazidi, Janice Gillispie Mazidi and Rolin D. McKinlay, “The 8051
5. Microcontroller and Embedded Systems”, Pearson Education, Second edition, 2007.

Open Elective I AICTE Model Curriculum K series (VI Semester) Syllabus 2020-21

Page 4




KOE-063 INTRODUCTION TO MEMS
COURSE OBJECTIVE: After completion of the course student will be able to:
1. Understand the Basic concept of MEMS, Mechanics of Beam and Diaphragm Structures, Air
Damping and Electrostatic Actuation.
2. Know the knowledge of Thermal Effects and the Applications of MEMS in RF.

COURSE OUTCOME: After completion of the course student will be able to:

CO1: Understand the Basic concept of MEMS Fabrication Technologies, Piezoresistance Effect,
Piezoelectricity, Piezoresistive Sensor.

CO2: Explain Mechanics of Beam and Diaphragm Structures.

CO3: Understand the Basic concept of Air Damping and Basic Equations for Slide-film Air
Damping, Couette-flow Model, Stokes-flow Model.

CO4: Know the concept of Electrostatic Actuation.

CO5: Understand the applications of MEMS in RF

KOE-063 INTRODUCTION TO MEMS

Unit Topic Lectures
Introduction to MEMS:

1 MEMS Fabrication Technologies, Materials and Substrates for MEMS, Processes for 8
Micromachining, Characteristics, Sensors/Transducers, Piezoresistance Effect,
Piezoelectricity, Piezoresistive Sensor.

Mechanics of Beam and Diaphragm Structures:

) Stress and Strain, Hooke's Law. Stress and Strain of Beam Structures: Stress, Strain 8
in a Bent Beam, Bending Moment and the Moment of Inertia, Displacement of Beam
Structures Under Weight, Bending of Cantilever Beam Under Weight.

Air Damping:
Drag Effect of a Fluid: Viscosity of a Fluid, Viscous Flow of a Fluid, Drag Force

3 Damping, The Effects of Air Damping on Micro-Dynamics. Squeeze-film Air 3
Damping: Reynolds' Equations for Squeeze-film Air Damping, Damping of
Perforated Thick Plates. Slide-film Air Damping: Basic Equations for Slide-film Air
Damping, Couette-flow Model, Stokes-flow Model.

Electrostatic Actuation:
Electrostatic Forces, Normal Force, Tangential Force, Fringe Effects, Electrostatic

4 | Driving of Mechanical Actuators: Parallel-plate Actuator, Capacitive sensors. Step 8
and Alternative Voltage Driving: Step Voltage Driving, Negative Spring Effect and
Vibration Frequency.

Thermal Effects:
Temperature coefficient of resistance, Thermo-electricity, Thermocouples, Thermal
and temperature sensors.
5 | Applications of MEMS in RF 8

MEMS Resonator Design Considerations, One-Port Micromechanical Resonator
Modeling  Vertical Displacement  Two-Port  Microresonator ~ Modeling,

Micromechanical Resonator Limitations.

Text & Reference Books:
1. G. K. Ananthasuresh, K. J. Vinoy, S. Gopalakrishnan, K. N. Bhat and V. K. Atre, “Micro

and smart systems”, Wiley India, 2010.
2. S.M. Sze, “Semiconductor Sensors”, John Wiley & Sons Inc., Wiley Interscience Pub.
3. M.J. Usher, “Sensors and Transducers”, McMillian Hampshire.

4. RS Muller, Howe, Senturia and Smith, “Micro sensors”, IEEE Press.
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KOE-064 OBJECT ORIENTED PROGRAMMING

COURSE OBJECTIVE: After completion of the course student will be able to:

1. Understand the Basic concept of Object Orientation, object identity and Encapsulation.
2. Know the knowledge of Basic Structural Modeling, Object Oriented Analysis and C++

Basics.

COURSE OUTCOME: After completion of the course student will be able to:

COl1: Understand the Basic concept of Object Orientation, object identity and Encapsulation.

CO2: Understand the Basic concept of Basic Structural Modeling.
CO3: Know the knowledge of Object oriented design, Object design.
CO4: Know the knowledge of C++ Basics.

COS5: Understand the Basics of object and class in C++.

KOE-064 OBJECT ORIENTED PROGRAMMING

Unit

Topic

Lectures

Introduction: The meaning of Object Orientation, object identity, Encapsulation, information
hiding, polymorphism, generosity, importance of modelling, principles of modelling, object
oriented modelling, Introduction to UML, conceptual model of the UML, Architecture.

Basic Structural Modeling: Classes, Relationships, common Mechanisms, and diagrams.
Class &Object Diagrams: Terms, concepts, modelling techniques for Class & Object
Diagrams. Collaboration Diagrams: Terms, Concepts, depicting a message, polymorphism
in collaboration Diagrams, iterated messages, use of self in messages. Sequence Diagrams:
Terms, concepts, depicting asynchronous messages with/without priority, call-back
mechanism, broadcast messages. Basic Behavioural Modeling: Use cases, Use case
Diagrams, Activity Diagrams, State Machine , Process and thread, Event and signals, Time
diagram, interaction diagram, Package diagram. Architectural Modeling: Component,
Deployment, Component diagrams and Deployment diagrams

Object Oriented Analysis: Object oriented design, Object design, Combining three models,
Designing algorithms, design optimization, Implementation of control, Adjustment of
inheritance, Object representation, Physical packaging, Documenting design considerations.
Structured analysis and structured design (SA/SD), Jackson Structured Development
(JSD).Mapping object oriented concepts using non-object oriented language, Translating
classes into data structures, Passing arguments to methods, Implementing inheritance,
associations encapsulation. Object oriented programming style: reusability, extensibility,
robustness, programming in the large. Procedural v/s OOP, Object oriented language
features. Abstraction and Encapsulation.

C++ Basics : Overview, Program structure, namespace, identifiers, variables, constants,
enum, operators, typecasting, control structures C++ Functions : Simple functions, Call and
Return by reference, Inline functions, Macro Vs. Inline functions, Overloading of functions,
default arguments, friend functions, virtual functions

Objects and Classes : Basics of object and class in C++, Private and public members, static
data and function members, constructors and their types, destructors, operator overloading,
type conversion. Inheritance : Concept of Inheritance, types of inheritance: single, multiple,
multilevel, hierarchical, hybrid, protected members, overriding, virtual base class
Polymorphism : Pointers in C++, Pointes and Objects, this pointer, virtual and pure virtual
functions, Implementing polymorphism

Open Elective I AICTE Model Curriculum K series (VI Semester) Syllabus 2020-21
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Text Books:

1. James Rumbaugh et. al, “Object Oriented Modeling and Design”, PHI

2. Grady Booch, James Rumbaugh, Ivar Jacobson, “The Unified Modeling Language User
Guide”, Pearson Education

3. Object Oriented Programming with C++, E Balagurusamy, TMH

Reference Books:

. R. S. Salaria, Mastering Object Oriented Programming with C++, Khanna Publishing House
. C++ Programming, Black Book, Steven Holzner, dreamtech

. Object Oriented Programming in Turbo C++, Robert Lafore, Galgotia

. Object Oriented Programming with ANSI and Turbo C++, Ashok Kamthane, Pearson

. The Compete Reference C++, Herbert Schlitz, TMH

. C++ and Object Oriented Programming Paradigm, PHI

~N N »n kA~ WD =

. C++ : How to Program, 9th Edition, Deitel and Deitel, PHI
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KOE 065 NUMERICAL TECHNIQUES

COURSE OBJECTIVE: Students undergoing this course are expected to-
1. Understand about the basics of numerical techniques and its applications to Engineering
Problems.

COURSE OUTCOME: After completion of the course student will be able to-

COl1: Understand about the basics of Ordinary Differential Equations, Separable equations,
Equations made separable by change of variables.

CO2: Retrieve the information content of Power series method.

CO3: Apply problem specific Bessel’s equation, Bessel Functions to engineering applications.

CO4: Understand about the basics of matrix, Eigen values and eigen vectors.

COS5: Analysis of Stage wise Processes by the Calculus of Finite Differences, Countercurrent

Liquid- Liquid Extraction.

KOE 065 NUMERICAL TECHNIQUES

Unit

Topic Lectures

Ordinary Differential Equations, Separable equations, Equations made separable by change
of variables, Homogeneous Equations, Equations with first order and first degree with linear
coefficients, Exact equations, Linear equation of first order, Bernoulli’s equation, Other
integrating factors, Integration of Exact equations, Equations of first order and higher
degree, Clairaut’s equation, Singular solutions, Equations with missing terms, General
properties of Linear equations, Linear equations with constant coefficients, Determination of
the complementary function, exponential functions, Determination of the particular integral,
the Euler equation, Simultaneous Linear Differential equations.

Power series method, theory of the power series method, Legendre’s equation, Legendre’s
Polynomials, Frobenius Method.

Bessel’s equation, Bessel Functions Jv(x), Bessel Functions Jv(x) for any v>0. Gamma
Function, Solution J-v(x) of the Bessel Equation, Backbones of Bessel’s Theory, Jv(x) with 8
v=+£1/2, £3/2, £5/2.

Definition of matrix, Some special definitions and operations involving matrices,
Determinants, Theorems on determinants, Inverse of a matrix, Orthogonal and unitary
matrix. Orthogonal vectors, System of linear equations, Systems on n equations with n
unknowns, Cramer’s Rule, Eigen values and eigen vectors.

Analysis of Stage wise Processes by the Calculus of Finite Differences, Countercurrent
Liquid- Liquid Extraction, Solution of Difference Equations, Stirred-Tank Reactor System,
Distillation in a Plate Column, Unsteady-state Operation, Starting a Stirred-tank Reactor,
Rate at which a Plate Absorber Approaches Steady State.

Text & Reference books:
1. Mickley, Reid and Sherwood, “Applied Mathematics in Chemical Engineering”, Tata McGraw
Hill, New Delhi (1981).
2. E. Kreyszig, “Advanced Engineering Mathematics”, 8th edition, John Wiley and Sons (1999).
3. M. R. Spiegel, “Advanced Mathematics for Engineers and Scientists”, Schaum Outline Series,
McGraw Hill, (1971).
4. Chandrika Prasad, Reena Garg, "Advanced Engineering Mathematics", Khanna Publishing house
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KOE 066 GIS & REMOTE SENSING

COURSE OBJECTIVE: Students undergoing this course are expected to-
1. Understand about the principles of GIS, Remote Sensing, Spatial Systems, and its
applications to Engineering Problems.

COURSE OUTCOME: After completion of the course student will be able to-

CO1: Understand about the principles of Remote Sensing and its advantages and limitations.
CO2: Retrieve the information content of remotely sensed data.

CO3: Apply problem specific remote sensing data for engineering applications.

CO4: Analyze spatial and attribute data for solving spatial problems.

CO5: Create GIS and cartographic outputs for presentation

KOE-066 GIS & REMOTE SENSING

Unit

Topic Lectures

Basic component of remote sensing (RS), advantages and limitations of RS, possible use of
RS techniques in assessment and monitoring of land and water resources; electromagnetic
spectrum, energy interactions in the atmosphere and with the Earth’s surface; major 8
atmospheric windows; principal applications of different wavelength regions; typical
spectral reflectance curve for vegetation, soil and water, spectral signatures.

Different types of sensors and platforms; contrast ratio and possible causes of low contrast;
aerial photography; types of aerial photographs, scale of aerial photographs, planning aerial
photography- end lap and side lap; stereoscopic vision, requirements of stereoscopic
photographs; air-photo interpretation- interpretation elements;

Photogrammetry- measurements on a single vertical aerial photograph, measurements on a
stereo-pair- vertical measurements by the parallax method; ground control for aerial
photography; satellite remote sensing, multispectral scanner- whiskbroom and push-broom
scanner; different types of resolutions; analysis of digital data- image restoration; image 8
enhancement; information extraction, image classification, unsupervised classification,
supervised classification, important consideration in the identification of training areas,
vegetation indices.

Microwave remote sensing. GI Sand basic components, different sources of spatial data,
basic spatial entities, major components of spatial data, Basic classes of map projections and 8
their properties. .

Methods of data input into GIS, Data editing, spatial data models and structures, Attribute
data management, integrating data (map overlay) in GIS, Application of remote sensing and 8
GIS for the management of land and water resources.

Text & Reference Books:

1.

2.

Reddy Anji, M. 2006. Textbook of Remote Sensing and Geographical Information Systems. BS
Publications, Hyderabad.

Elangovan, K. 2006. GIS Fundamentals Applications and Implementations. New India
Publication Agency, New Delhi.

George Joseph. 2005. Fundamentals of Remote Sensing. 2nd Edition. Universities Press (India)
Private Limited, Hyderabad.

Jensen, J.R. 2013. Remote Sensing of the Environment: An Earth Resource Perspective. Pearson
Education Limited, UK.

Lillesand, T., R.W. Kiefer and J. Chipman. 2015. Remote Sensing and Image Interpretation. 7th
Edition, John Wiley and Sons Singapore Pvt. Ltd., Singapore.

Sabins, F.F. 2007. Remote Sensing: Principles and Interpretation. Third Edition, Waveland
Press Inc., Illinois, USA.
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KOE-067 UNDERSTANDING THE HUMAN BEING COMPREHENSIVELY —

HUMAN ASPIRATIONS AND ITS FULFILLMENT
Course Objectives:
1. To help the students having the clarity about human aspirations, goal, activities and purpose of

life.

2. To facilitate the competence to understand the harmony in nature/existence and participation
of human being in the nature/existence.

3. To help the students to develop the understanding of human tradition and its various
components.

Course Methodology:

1. The methodology of this course is exploration and thus universally adaptable. It involves a
systematic and rational study of the human being vis-a-vis the rest of existence.

2. It is free from any dogma or set of do’s and don’ts related to values.

3. It is a process of self-investigation and self-exploration, and not of giving sermons. Whatever
is found as truth or reality is stated as a proposal and the students are facilitated and
encouraged to verify it in their own right, based on their Natural Acceptance and subsequent
Experiential Validation.

4. This process of self-exploration takes the form of a dialogue between the teacher and the
students to begin with, and then to continue within the student leading to continuous self-
evolution.

5. This self-exploration also enables them to critically evaluate their preconditioning and present
beliefs.

KOE-067 UNDERSTANDING THE HUMAN BEING COMPREHENSIVELY-
HUMAN ASPIRATIONS AND ITS FULFILLMENT

Unit

Topic

Lectures

Introduction:

The basic human aspirations and their fulfillment through Right understanding and
Resolution; All-encompassing Resolution for a Human Being, its details and solution of
problems in the light of Resolution.

Understanding Human being and its expansion:

The domain of right understanding starts from understanding the human being (the knower,
the experience and the doer); and extends up to understanding nature/existence — its
interconnectedness and co-existence; and finally understanding the role of human being in
existence (human conduct).

Activities of the Self:

Understanding the human being comprehensively is the first step and the core theme of this
course; human being as co-existence of the self and the body; the activities and potentialities
of the self; Reasons for harmony/contradiction in the self.

Understanding Co-existence with other orders:

The need and the process of inner evolution (through self-exploration, selfawareness and
self-evaluation)- particularly awakening to activities of the Self: Realization, Understanding
and Contemplation in the Self (Realization of Co-Existence, Understanding of Harmony in
Nature and Contemplation of Participation of Human in this harmony/ order leading to
comprehensive knowledge about the existence).

Expansion of harmony from self to entire existence:

Understanding different aspects of All-encompassing Resolution (understanding, wisdom,
science etc.), Holistic way of living for Human Being with All-encompassing Resolution
covering all four dimensions of human endeavour viz., realization, thought, behavior and
work (participation in the larger order) leading to harmony at all levels from self to Nature
and entire Existence.
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Reference Books:
1. A Foundation Course in Human Values and Profession Ethics (Text Book and Teachers’

Manual), R. R. Gaur, R. Sangal, G. P. Bagaria (2010), Excel Books, New Delhi [[SBN 978-8-
174-46781-2]

2. Avartansheel Arthshastra, A. Nagraj, Divya Path Sansthan, Amarkantak, India

3. Economy of Permanence — (a quest for social order based on non-violence), J. C. Kumarappa
(2010), Sarva-Seva-Sangh-Prakashan, Varansi, India

4. Energy and Equity, Ivan Illich (1974), The Trinity Press, Worcester & Harper Collins, USA

5. Ishandi Nau Upnishad, Shankaracharya, Geeta press, Gorakhpur,

6. Manav Vyavahar Darshan, A. Nagraj, Divya Path Sansthan, Amarkantak, India

7. Manaviya Sanvidhan, A. Nagraj, Divya Path Sansthan, Amarkantak, India
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CONSTITUTION OF INDIA, LAW AND ENGINEERING
L:T: P:2: 0:0

Module 1--Introduction and Basic Information about Indian Constitution:

Meaning of the constitution law and constitutionalism, Historical Background of the Constituent
Assembly, Government of India Act of 1935 and Indian Independence Act of 1947,Enforcement
of the Constitution, Indian Constitution and its Salient Features, The Preamble of the
Constitution, Fundamental Rights, Fundamental Duties, Directive Principles of State Policy,
Parliamentary System, Federal System, Centre-State Relations, Amendment of the Constitutional
Powers and Procedure, The historical perspectives of the constitutional amendments in India,
Emergency Provisions: National Emergency, President Rule, Financial Emergency, and Local
Self Government — Constitutional Scheme in India.

Module 2-Union Executive and State Executive:

Powers of Indian Parliament Functions of Rajya Sabha, Functions of Lok Sabha, Powers and
Functions of the President, Comparison of powers of Indian President with the United States,
Powers and Functions of the Prime Minister, Judiciary — The Independence of the Supreme
Court, Appointment of Judges, Judicial Review, Public Interest Litigation, Judicial Activism,
LokPal, Lok Ayukta, The Lokpal and Lok ayuktas Act 2013, State Executives — Powers and
Functions of the Governor, Powers and Functions of the Chief Minister, Functions of State
Cabinet, Functions of State Legislature, Functions of High Court and Subordinate Courts.

Module 3- Introduction and Basic Information about Legal System:

The Legal System: Sources of Law and the Court Structure: Enacted law -Acts of Parliament
are of primary legislation, Common Law or Case law, Principles taken from decisions of judges
constitute binding legal rules. The Court System in India and Foreign Courtiers (District Court,
District Consumer Forum, Tribunals, High Courts, Supreme Court). Arbitration: As an
alternative to resolving disputes in the normal courts, parties who are in dispute can agree that
this will instead be referred to arbitration. Contract law, Tort, Law at workplace.

Module 4- Intellectual Property Laws and Regulation to Information:

Intellectual Property Laws: Introduction, Legal Aspects of Patents, Filing of Patent
Applications, Rights from Patents, Infringement of Patents, Copyright and its Ownership,
Infringement of Copyright, Civil Remedies for Infringement, Regulation to Information-
Introduction, Right to Information Act, 2005, Information Technology Act, 2000, Electronic
Governance, Secure Electronic Records and Digital Signatures, Digital Signature
Certificates, Cyber Regulations Appellate Tribunal, Offences, Limitations of the
Information Technology Act.

Module 5 -Business Organizations and E-Governance:

Sole Traders, Partnerships: Companies: The Company’s Act: Introduction, Formation of a
Company, Memorandum of Association, Articles of Association, Prospectus, Shares,
Directors, General Meetings and Proceedings, Auditor, Winding up.

E-Governance and role of engineers in E-Governance, Need for reformed engineering serving at
the Union and State level, Role of I.T. professionals in Judiciary, Problem of Alienation and
Secessionism in few states creating hurdles in Industrial development.
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COURSE OBJECTIVE:

To acquaint the students with legacies of constitutional development in India and help those
to understand the most diversified legal document of India and philosophy behind it.

To make students aware of the theoretical and functional aspects of the Indian Parliamentary
System.

To channelize students’ thinking towards basic understanding of the legal concepts and its
implications for engineers.

To acquaint students with latest intellectual property rights and innovation environment with
related regulatory framework.

To make students learn about role of engineering in business organizations and e-governance.

COURSE OUTCOME: At the end of the course, learners should be able to-

1.
2.

3.
4.

5.

Identify and explore the basic features and modalities about Indian constitution.
Differentiate and relate the functioning of Indian parliamentary system at the center and
state level.

Differentiate different aspects of Indian Legal System and its related bodies.

Discover and apply different laws and regulations related to engineering practices.
Correlate role of engineers with different organizations and governance models

Pedagogy: Lecture, Problem based learning, Group discussions, Visual media, Films,

Documentaries, Debate forums.

Suggested Readings:

Brij Kishore Sharma: Introduction to the Indian Constitution, gt Edition, PHI Learning
Pvt. Ltd.

Granville Austin: The Indian Constitution: Cornerstone of a Nation (Classic Reissue),
Oxford University Press.

Subhash C. Kashyap: Our Constitution: An Introduction to India’s Constitution and
constitutional Law, NBT, 2018.

Madhav Khosla: The Indian Constitution, Oxford University Press.

PM Bakshi: The Constitution of India, Latest Edition, Universal Law Publishing.

V K. Ahuja: Law Relating to Intellectual Property Rights (2007)

Suresh T. Viswanathan: The Indian Cyber Laws, Bharat Law House, New Delhi-88

P. Narayan: Intellectual Property Law, Eastern Law House, New Delhi

Prabudh Ganguli: Gearing up for Patents: The Indian Scenario, Orient Longman.

BL Wadehra: Patents, Trademarks, Designs and Geological Indications Universal Law
Publishing - LexisNexis.

Intellectual Property Rights: Law and Practice, Module III by ICSI (only relevant
sections)

Executive programme study material Company Law, Module II, by ICSI (The Institute of
Companies Secretaries of India) (Only relevant sections i.e., Study 1, 4 and
36).https:// www.icsi.edu/media/webmodules/publications/Company%20Law.pdf
Handbook on e-Governance Project Lifecycle, Department of Electronics & Information
Technology, Government of India, https:/www.meity.gov.in/writereaddata/files/e-
Governance Project_Lifecycle Participant Handbook-5Day CourseV1 20412.pdf
Companies  Act, 2013 Key  highlights and  analysis by PWC.
https://www.pwec.in/assets/pdfs/publications/2013/companies-act-2013-key-highlights-
and-analysis.pdf
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Referred Case Studies:

e Keshavanand Bharati V. State of Kerala, AIR 1973 SC 1461.
e Maneka Gandhi V. Union of India AIR, 1978 SC 597.

e S.R. Bammai V. Union of India, AIR 1994 SC 1918.

e Kuldip Nayyar V. Union of India, AIR 2006 SC312.

e A.D.M. Jabalpur V. ShivkantShakla, AIR 1976 SC1207.

e Remshwar Prasad V. Union of India, AIR 2006 SC980.

e Keshav Singh in re, AIR 1965 SC 745.

e Union of India V. Talsiram, AIR 1985 SC 1416.

e Atiabari Tea Estate Co.V. State of Assam, AIR 1961SC232.
e SBP & Co. Vs. Patel Engg. Ltd. 2005 (8) SCC 618.

e Krishna Bhagya Jala Nigam Ltd. Vs. G. Arischandra Reddy (2007) 2 SCC 720.

e Oil & Natural Gas Corporation Vs. Saw Pipes Ltd. 2003 (4) SCALE 92 — 185.

** (Other relevant case studies can be consulted by the teacher as per the topic).
Prescribed Legislations:

1. Information Technology Act, 2000 with latest amendments.
2. RTI Act 2005 with latest amendments.

3. Information Technology Rules, 2000

4. Cyber Regulation Appellate Tribunal Rules, 2000

Suggested aid for Students and Pedagogic purpose
e RSTYV debates on corporate law, IPR and patent issues

e NPTEL lectures on IPR and patent rights

Episodes of 10 -part mini TV series “Samvidhan: The Making of Constitution of India” by

RSTV.
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V & VI Semester
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INDIAN TRADITIONS, CULTURAL AND SOCIETY
L: T:P:2: 0:0

Module 1- Society State and Polity in India

State in Ancient India: Evolutionary Theory, Force Theory, Mystical Theory Contract Theory,
Stages of State Formation in Ancient India, Kingship , Council of Ministers Administration
Political Ideals in Ancient India Conditions’ of the Welfare of Societies, The Seven Limbs of the
State, Society in Ancient India, Purusartha, Varnashrama System, Ashrama or the Stages of Life,
Marriage, Understanding Gender as a social category, The representation of Women in Historical
traditions, Challenges faced by Women. Four-class Classification, Slavery.

Module 2- Indian Literature, Culture, Tradition, and Practices

Evolution of script and languages in India: Harappan Script and Brahmi Script. The Vedas, the
Upanishads, the Ramayana and the Mahabharata, Puranas, Buddhist And Jain Literature in
Pali,Prakrit And Sanskrit, Kautilya’s Arthashastra, Famous Sanskrit Authors, Telugu Literature,
Kannada Literature,Malayalam Literature ,Sangama Literature Northern Indian Languages &
Literature, Persian And Urdu ,Hindi Literature

Module 3- Indian Religion, Philosophy, and Practices

Pre-Vedic and Vedic Religion, Buddhism, Jainism, Six System Indian Philosophy,
Shankaracharya, Various Philosophical Doctrines , Other Heterodox Sects, Bhakti Movement,
Sufi movement, Socio religious reform movement of 19" century, Modern religious practices.

Module 4-Science, Management and Indian Knowledge System

Astronomy in India, Chemistry in India, Mathematics in India, Physics in India, Agriculture in
India, Medicine in India ,Metallurgy in India, Geography, Biology, Harappan Technologies,
Water Management in India, Textile Technology in India ,Writing Technology in India
Pyrotechnics in India Trade in Ancient India/,India’s Dominance up to Pre-colonial Times

Module 5- Cultural Heritage and Performing Arts

Indian Architect, Engineering and Architecture in Ancient India, Sculptures, Seals, coins,
Pottery, Puppetry, Dance, Music, Theatre, drama, Painting, Martial Arts Traditions, Fairs and
Festivals, Current developments in Arts and Cultural, Indian’s Cultural Contribution to the
World. Indian Cinema

COURSE OBJECTIVES:

e The course aims at imparting basic principles of thought process, reasoning and inference
to identify the roots and details of some of the contemporary issues faced by our nation
and try to locate possible solutions to these challenges by digging deep into our past.

e To enable the students to understand the importance of our surroundings and encourage
the students to contribute towards sustainable development.

e To sensitize students towards issues related to ‘Indian’ culture, tradition and its
composite character.
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e To make students aware of holistic life styles of Yogic-science and wisdom capsules in
Sanskrit literature that are important in modern society with rapid technological
advancements and societal disruptions.

e To acquaint students with Indian Knowledge System, Indian perspective of modern
scientific world-view and basic principles of Yoga and holistic health care system.

COURSE OUTCOMES: Ability to understand, connect up and explain basics of Indian
Traditional knowledge modern scientific perspective.

Suggested Pedagogy for Teachers

e Project based learning
e C(Case studies

e Group discussion

e Presentations

Suggested Text & Reference Books

1. V. Sivaramakrishna (Ed.), Cultural Heritage of India-Course Material, Bharatiya Vidya

Bhavan, Mumbai, 5th Edition, 2014

S. Baliyan, Indian Art and Culture, Oxford University Press, India

Swami Jitatmanand, Modern Physics and Vedant, Bharatiya Vidya Bhavan

Romila Thapar, Readings In Early Indian History Oxford University Press , India

Fritz of Capra, Tao of Physics

Fritz of Capra, The wave of Life

V N Jha (English Translation), Tarkasangraha of Annam Bhatta, Inernational Chinmay

Foundation,Velliarnad, Amaku,am

Yoga Sutra of Patanjali, Ramakrishna Mission, Kolkatta

9. GN Jha (Eng. Trans.) Ed. R N Jha, Yoga-darshanam with Vyasa Bhashya, Vidyanidhi
Prakasham, Delhi,2016

10. RN Jha, Science of Consciousness Psychotherapy and Yoga Practices, Vidyanidhi
Prakasham, Delhi, 2016

11. P R Sharma ( English translation), Shodashang Hridayam

12. Basham, A.L., The Wonder that was India (34th impression), New Delhi, Rupa & co

13. Sharma, R.S., Aspects of Political Ideas and Institutions in Ancient India(fourth edition),
Delhi, Motilal Banarsidass,

Nownkwbd
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